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Basis of the report

1. With regard to the elements of the international application (Asplacement sheets which have been furnished to

the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed”
and are not annexed lo this report since they do not cortain amendments (Rules 70,16 and 70.17)):

Description, Pages
1-39 as originally filed

Claims, Numbers
1-14 ag originally filed

Drawings, Sheets
1M13-13A3 as originally filed

With regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.

These elements ware availabie or furnished to this Authority in the following language: , which is:

O the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)).
O  the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation furnished for the purposes of international pretiminary examination (under
Rule 55.2 andbr 55.3).

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the international application in written form.

filed together with the intemational application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

The statement that the subsequantly furnished written sequencs listing does not go beyond the disclosure
In the international application as filed has been furnished.

The statement that the Information recorded in computer readable form is identical to the written sequence
listing has been furnished.

O ocaooao

. The amendments have resulted In the cancellation of:

0O  the description, pages:
L  the claims, Nos.:
0 the drawings, sheets:

Form PCTAPEA/408 (Januaty 2004)
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5. @ This report has been established as if (some of
besn considerad to go beyond the disclosure a

report.)

6. Addltional observations, #f necessary:

V. Reasoned statement under Article 35(2) with regard to novelty,

citatlons and explanations supporting such statement

1. Statement
Novsity (N)

Inventive step {IS)

Industrial applicability (1A)

2. Citations and explanations

see separate sheet

Form FCTAPEA/4D9 (January 2004)

Yes:

No:

Yes:

No:

Yes:

No:

Claims
Claims

Claims
Claims

Claims
Claims

5,6,10
1-4,7-9, 11-14

none
1-14

1-12
13-14
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) the amendments had not been made, since they have
s filed (Rule 70.2(c)).

(Any replacement shest containing such amendments must be refsrred to under item 1 and annexed to this

inventive step or industrial applicabllity;
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Reltem] .

Basis of the Report

The amendments filed with the fax dated 14.04.2004 introduce subject-matter which
extends beyond the content of the application as filed, contrary o Article 34(2)(b) PCT. The
amendments concemed are the following: Claims 1 and 5 comprise an extended proviso
not only excluding a complex comprising native alpha-lactalbumin and a C18:1:9 cis fatty
acid but also complexes of said fatty acid with a full-length alpha-lactalbumin or a variant
therof comprising a modification of the calclum binding site. No basis was found for this
extended proviso in the International PCT Application as originally filed.

Therefore this International Preliminary Examination Report is established on the basis of
the originally filed claims.

BeltemV

Reasoned statement under Article 35(2) with regard to hovelty, inventive step or
industrial applicability; citations and explanations supporting such statemant

1) The Application
The present application is based on a complex comprising alpha-lactalbumin in the apo
folding state and a certain fatty acid as stabilizing cofactor.

2) The Prior Art

Reference is made to the following document/s/;

D1: WO 9926979 A (HAAKANSSON PER ANDERS ;SVENSSON MALIN WILHELMINA
(SE); SVANBORG CA) 3 June 1999

D2: M. SVENSSON ET AL: 'Conversion of alpha-lactalbumin to a protein inducing
apoptosis' PNAS, vol. 97, no. 8, 11 April 2000 , pages 42214226, XP002250705

D3: ANDERS HAKANSSON ET AL: 'A folding variant of alpha-lactalbumin with
bactericidal activity against Streptococcus pneumoniae' MOLECULAR
MICROBIOLOGY, vol. 35, no. 3, 2000, pages 589-600, XP002250706

D4: DATABASE BIOSIS [Online] BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; October 2001 PERMYAKOV SERGE! E ET AL: ‘Mutating
aspartate in the calcium-binding site of alpha-lactalbumin: Effects on the protein
stability and cation binding.' XP002250707 & PROTEIN ENGINEERING, vol, 1 4, no.
10, October 2001 (2001-10), pages 785-789,

Form PCT/Separate Sheovd08 (Sheat 1) (EPO-April 1997)
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3) Novelty

The subject-matter of claims 110 4, 7 to 9 and 11 to 14 cannot be considered novel in the
sense of Article 33(2) PCT for the following reasons.

D1 describes a method to produce complexes of alpha-lactalbumin in the molten globule-
like state which also includes the addition of cleic acid (C18:1:9 cis) (p.5, 1.32-p.7, 1.35).
Such complexes were already described to have applications as antibiotics and in anti-
cancer therapy (p.1, 1.21-34). D1 also suggests variants of alpha-lactalbumin comprising
mutations destroying the calcium binding site and gives a specific example (see p.28 to 29,
Example 11).

D2 and D3 describe a folding variant of alpha-lactalbumin (apo-alpha-lactalbumih) which
is stabilised by a C18:1 fatty acid. This varlant can be used to induce apoptosis in
tumorigenic cells (see D2) and shows bactericidal activity against Streptococcus
pneumoniae (see D3).

Thus, each of D1, D2 and D3 is considered novelty destroying to claims 1to 4, 7 to 9, 11
and 12. In addition D1 and D2 are each considered novelty destroying to claim 13 and
each of D1 and D3 is considered novelty destroying to claim 14.

4) Inventive Step

4.1 Document D1 which is considered to represent the most relevant state of the art,
discloses complexes of alpha-lactalbumin in the molten-globule like state that are
derived from native alpha-lactalbumin or from variants mutated at cystein residues
61, 73, 77 and 91,

4.2 The problem to be solved by the present invention may therefore be regarded as the
provision of altermative variants of alpha-lactalbumin favouring the change in
conformation.

4.3 The solution provided by the present application consists in mutations at residues
D82, D87, D88, K79 or D84 within the Ca* binding site of alpha-lactalbumin, which
allow for abolished or reduced Ca®* binding affinity and for retention in the apo
confarmation. Thus the problem is considered solved.

4.4 D1 already suggested that mutations abolishing Ca?* binding may favour the molten-
globule formation of alpha-lactalbumin. It even refers to specific residues D82, D87,
D88, K79 and D84 known from the literature (p.1 and 3). These residues are also
suggested by D2,

4.5 D4 describes the effect of mutations D87A and D87N on Ca?* binding affinity, Thus,
sald specific substitutions ware suggested by the prior art,

4.6 The mutation of R70 to 870 of bovine alpha-lactalbumin (see claim 10) outside of the

Form PCT/Separate Sheet/d09 (Shast 2) (EPO-Aprll 1997)
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Ca* binding domain was not suggested by any of documents D1 to D4. However, - - -

It Is not apparent, which problem is actually solved by this mutation.
4.7 Noeither the solution proposed in claims 5 or 6 nor in claim 10 of the present ap-
plication ¢can be consldered as Involving an inventive step (Article 33(3) PCT).

5) Industrial Applicability

Claims 13 to 14 may be understood as msthods of medical treatment. For the assessment
of said claims on the question whether they are industrially applicable, no unified criteria
exist In the PCT Contracting States. The patentability can also be dependent upon the
formulation of the claims. The EPO, for example, does not recognize as industriaily appli-
cable the subject-matter of claims to the use of a compound in medical treatment, but may
allow, however, claims to a known compound for first use in medical treatment and the use
of such a compound for the manufacture of a medicament for a new medical treatment.

Farm PCT/Separate Sheet/409 (Sheet 3) (EPO-Aprll 1997)
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Claims

1. A biologically active complex comprising alpha-lactalbumin
or 3 variant of alpha-lactalbumin {(e-lactalbwsdn) which is in thae
apo folding, state, or a fragment of either of any of tﬁase, and a
cofmetor which stabilissx khé complex in a biclogically active
form, provided that any fragment of a-lackalbumin ox a variant
izetaibumin which forms thae interface betwaan the aifﬁé'and beta
domaing, and further provided that when the cumplex comprises
full length a-lactalbumin ox 3 variant of u~lactalpumin in which
the calcium binding site has been modified so that the affinity
for calcium ie reduced, or it is no leiger fuictional, the
cofactor 45 other tham Cl8:1:9 cis fatty acid.

2. A complex accoxding to claim 1 wherein the cofactor is a cis
£18:1:9 or €18:1:11 fatty acid or a diffezent fatty acld with a
similar coufigunration.

3. A complex according to clalm 1l or claim 2 wherein the
cofactox is C1lB:1l:11 fatty acld. '

4, A complex according to any one of glaims 1 to 3 which
comprisaes a fragment of a-lactalbumin or a veriant thareof, which
fragmant incliudes a regiou Cusinopeonding &9 the zagisn of -
1actalbumin which forms the interfaca betwean tie alpha and beta

domains.

5, A biologically active complex according 4o claim i which is
ebtainable by combining

(i) a cis Cl8:1:9 or C1B8:l:ll fatty aold oxr » different fatty
acid with a similar configuration; amnd

(11) o-lactalbumin from which caleium ions have been removed, or

a variast of c-lactalbumin from which calciuan ions have been
é_.*

Enpf .zel t214/04/2004 152
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removed or which does not have a functional czlcium binding =sitse?
or a fragmant of eithar of any of these, provided that any
fragment comprises a reglion corcesponding to ths region of -
lactalbumin which forms the interface between the alpha and beta
domains, and further provided—that when (il) is full length a=
lactalbumin or A variant of c=lactalbumin in vhich the calcium
binding mite has been modified so that tha affinity for calcium
is reduced, or it is no longer functiocnal, (i) is other than
C18:1:9 cis fatty acid. ’ -

6. A conplex zccording any one of claims 1 to 5§ which includes
a variant of a-lectalbumin in which the caleitum binding site has
been modified so that the affinity for calciun is redusad, or it
is no longaer functional, and in which the ceofactor is Cl8:1:11
fatty acid..

7. A complax according to claim 6 wherein the variant has a
rutation at a peaition corresponding to at least ona of tha K79,
ps2, D84, D87 or DBB rasidues,

8. A eomplex according to claim 7 which in¢ludes a DB7A or DBIN
varliant of w-lactalbumin .

5. A complex according to any ong of the preceding claims which
comprises a fragment of a=lgctalbumin or a variant thereocf, and
where tha fragmeat includes the antire raglon from amino acid 34~
B6 of tha nativa prote;p.

10. A complex according €O any one of tha preceding claims
wherein the u-lactalbumin is human or bovine o-lactalbumin or a
varianet of sithar of these.

11. A complexz according to claim 10 whersin the o~lactalbumin is

Eol human a-lactalbumin.

&~
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12. A complex ascording to clsim 11 wherein the o-lactalbumin is
motant boving a~lactalbumin which includes an S70R mutation.

13. A complax according to any one of the prucading claims which
further comprises calecium ions. )

14. A phamaceutical eomposition compxising a complex according
to mEny one of the preceding claima in combinatiom with a’
pharmaceutically acceptable caxriaz.

15. A method for treating cancar which comprises administering
to cancer calls a complex sccording to any onw of clajms 1 to 13
or a eomposition according to clalm 14.

16. A mathod for treating basterial infectiens which comprises
administering to a patisnt in need tharaeof, a complex or a
composition as described above.

Enpf .zeit: 14/04/2004 155y aae O
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